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(54) ^mfmm^iizf^mimmom&^m 



(57) [^^^5?] 

im^^m (>tj:< th -yjo^m^mm^K ^^^^ 

t/c. ^j^ife^^i^? bt::ov>T. 




1 

^tj::^m^mM.. i&mmtj::^^^^^ h^m^mi^^mm 

mmyj\^ t3 j^m t tz tz ^x^r^ ^Bo 
^zY-h^Amm^^Lxmrn^ntzY- hmm<Dmm:^ 

'^xma^nfz{ktj: < h hmmMmmtj:^m^mm± 

m<Dm.xm^^nx\^^mi^mi ^zmmoy^mi^mwio 
^m&LfzWi. ^m\z^mm.^f&^L. f&mLtz^mm. 

m.mmm(omf^ii\^\zY^r>x^^^^(D—^(D{^mm^ 

[||*:a6] IfrtB^raXti. m^^a>V^ ^ 

[0 0 0 1 ] 
[0 0 0 2] 



(2) ^m^l 0- 1 25 9 1 3 

[0 0 0 3] I^Strt^. Z.CDMmE.V'yyi^Ts^CD—m 

m'^o)h^yi^y.9 tlt^LXm-fo Wim (a) 
fi. M'McDh^yiJ'y^^mtLX^ L DD (Lightly Dop 
ed Drain) «jt CD n ^ ^ yl/M O S F E T (Metal -Oxide 
-Semiconductor Field-Ef fectTransistor) cDHbSSt® 
JO mxh^o ^tz. mm (b) iiSiSfffn^^ y^;WM 
OS FET(^)MBS»f®ia-efe^o E18tr:^oV^-C, i^-^ 1 

0 Otii/'j 3>»>x-yN^(Z)^^#:SS, lOUip^ 

1 0 2(^-7 Y Kg?{fcl^. 1 0 3(^y- hJ^Jt 
10 4ti^-hm@. 105 a. 10 5btina!^ 

m^i)^a:mmzi&mm^zmx^titzLDDmi^. i o e 

tit^-f 107 a. 1 0 7 bti^n-^nnS 

[0 0 04] E18 (b) ^Zm~rmmBn^^:^J^MOS 
20 FETfi. IHJI^ (a) tr^f ffl'^t^MO S F E T h tb«? 

<D^m.^mm 10 5b. 107b <Dmitib^'^Tmu ^ x 

V^^o "TJ^cCtD-^, M'^CDMOS FETT^i, y-hmS 

1 0 4h K U>r y^iSl 0 7 b^(Z):t'7-tr^y hitigB 

t^^ft, iSiifffMOS FETTti. [^^PBlf--'t>r 

1 0 eitiJ; h A* t /c^Tfe^o 

;tox.T. I^HffiMOSFETTti. K U-Y 1 0 7 

hhy ^'-}i^vmitm.io2ha:>r^xh. mnoyuos 

30 F ETf::^^tcV^^7-fc: h B^4jfci±Tab^o CICDcta 
t£is:y^-y vm^&0)FETX\t^ l^mffi;ei^fPSD$n^ K 
b^r y^i^l 0 7 btroV>T, y"hm@104fe^l> 

fiy ^ K^^l:^ i 0 2 t.<Dmxm.^m^t^mi^^ 
n, rcDi^S, a'^cDMOSFETtCtfc-<Si:. Bffi 

[0 0 0 5] ^9 (a) - (d) ±fE«J5S©rg»EE 
MO S F ETcD^i(gJi©0-|fP=&fet ffl LT^r«ffl&^ 
Mmx-&^o m9 (a) J; 0|rr£Z)Xg^3oV^T^i. 
40 mm\.U\'^tK ^"Tp ^x;i/l 0 1 Tii^J^fig^n/::^^^^ 

(pM(7)^«*sst^^) ^mM\.. '^m\zijt^ 
xy ^-')\^\^m.it^i 0 2 ^m^Lfz^. Y-vmmm. 
1 0 3 hy- hm® 1 0 4 i:^cC^K=^fiSMLSDX-r^o 

-^<D^. Jnxm<7)y- h S@ 1 0 4 h -7 >r vmitm 
1 0 2=&-7X^^L/i-r^yi^At3ctoX. LDD«a 
105a. 1 0 5 b^gE.S^«Jt:i?^^-r5o El 9 
(a) tzti. v^£A»cD^|g=&^ro 

[0 0 0 6] 7k\^x. m?i\tmiti^') 3>M^/cfi^>ft 

V =1 VI^^CT))^ 10 6a =&^S{::j5g^ L (0 9 

50 (b) ) , hm@w*4-^*^«^ss^^m;6^^n 



3 

^^^r\ :i(7)?^J5gK:feMtw>P|-LR I E (Reactive Ion 
y^^y ^ (etch back) "T^o zn\Z^K>. Y-hm.miO 

(C) ) O 

[0 0 0 73 118 (a) t3^L/3a'S:c7)MOS F ET-r 

ti. "torn, v-^ 1 0 e^^^xfy ^ -}V 

1 0 7 a ^ K U-Ommi 0 7 b^iBS^S^tz?]^jag 

^r^v^z^ m^m m^^^ui^T. h/N-^-v i o 8) 

wO) Ui^:^ h /'N'^-V 1 0 8 H<i oT. 1^9 (d) 
C^-Tct^tr. ms (b) cD:t-7-t h A. Bi:/cC^a5 

r CD Ui^;^ h y^^ — y 1 0 8 ^ ^ LT^ :t y 

ffiA^?T^j:'9^. 118 (b) tz^fct^tr. KU-YvW 

'^(DMOSFETiimmz. ■9-'< K'^ 0 6*5J: 

^5-7 >f - ;P K^^fb^ 1 0 2 t::)^!' L g BS^&^tz y - 
i§Sc 1 0 7 a;6^?^J5g$n^o ^^3gI^L^J:V^ 

CO 0 0 8] 

SFET(Dm^^yjmx\t^ m9 (b) ;5)^^f^gl (c) tr 

>'^^y^(7)^. jf^. ^"Z-? — ^^i^ (over etching) 
;&^;^$ia^o fT'cCt^*). -'t^ K'>*-;u^#l 0 6 aCD 

y^^JS 1 0 7 K y^i^ 1 0 7 b h t^j: 3$ 5^ ^ 
1 0 6 a ;6^^^^J:V^ ct^ t3t*^/ii6tr. i/ ^ 7s h 
X'y^(just etch) c7)B#rpl;6^ ^Mt::m^SiJ^7'ittfiV>^ 

x^y^>^B#tr. LDD^f^lOSa. 105b<DSm 

[00093 Z0t^. mmmu l o e a U n 

^ (M^dti. LDD^i^ 105a. 105b) 
<Lv'J =iy|^^'>U n vi:oc>il^Rlt^j:il'S3-5@ST 
DD®J« 10 5a. 105 bommm^iri^ ztitftn 

W^^jrV^o E18 (a) c^fi'srcDM O S F E fi. roSJ 
ny^c^M^fttr, -^CD^tZf^S^fjr^j^ifeMi^l 0 7 
a. 1 0 7 b;6^J^fig^n'5r (D^Mfjn;*^^ 



(3) 1 0- 1 2 5 9 1 3 

ttiFp^S^j^cC^r i:tii^?:cV>o I^igi (b) 

j^tmi&l^^tLXL^^\ y-x • K u-r yPs^jfE I ds 
[ooio3a]AT, zcDy^y^y hmmmmc^^ts 

Z^^m. ^ 1 0 tr^-T J: ^ I 

tzm^^zmm\zt£':>x< ^zhit^^. ^m. MmE.h^ 

y X ^ =fe ^ E C7) M ?i ^ »«fflft it X V ^ 

[0 0 113 z(DWLmitmmxmm\im^mur 
m^:^\^\zij^mit immit) ^mmzmisbtj:i-fn\:£tj: 

trSAL I C I DE (Self -Aligned Silicide) tW^ 

ti. ^if^^mm^Y-hmm^iihizQ^m^miz^yu 
^z\t. w'&unm.^^mm(Dm:^^^\z^^\.. mmm 

30 [00123 SALICI T^E^m^^CD^^Km^ V 

^yi^y9\zmmLfzm-^. ±m<D^o\zmmMt^'SL^^ 

tjiZtib^^. mio (d) iz^i^^Ui:^yh/^^-y I 
0 8^^it>m^Ltzmz^ zyW--(h*0—mmsi^nts: 
•9o zayfzisb. y')^-(h*o)—mm^m^. mi i i^zijk 

«$fe®itl05a. 105b. 107a. 107b(Z)S 

ihmm±^mzm&^n. ms (b) (D^yt^^y hmm 
c^zijV'jV'-t V 1 0 9i)^m^^nxL^vtzi^. -^y 

\z'mmm.v^yvy9^^m\.x.n}i\.fz^^\z^ sa 

L I C I DE (Xfi. v^U-^^ K) S^^^CCi^^®^ 

y^\%^m\Lt'^xtU\^):z\^ ^fzf^mt'^'h'ofz. 
[0 0 1 33 m±ii. i^Bffih ^y vx^' g^tr-ov> 

y'::^;^5^#tttr^;t6]^^-efe^o /^r^^tf. 
5^ Tfc'»9. iSSlHlgStz:SBffi h ^y>^;^5^^<i;i-cv^5o 
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9 (b) ;^^6!HI0 (c) lztH-fXfitj:^:^y^^<^yi^ 
tt^^UTti, -®:tr, CHE (Chanel HotElectron) 
[0 0 14] h ^>>^:^^S^«ttt'HLTV>Af?, tf-'Y K 

'^Ax^<Dmn.m^zmm^tix\^ts:\^¥-vmMtK ^ 

Tti. z<D^^ xm^^'^i&m&it^zthtji^xy-h^ 
x^j'ti^am^^atriscTtt^cD "o" ^/cti "i" ^ 

[0 0 15]*^^Ei. Z.(D^^tj:nm\:im^Xtj:^ 
KihL. mXX^0)h'y>i^:;i.9^mz-D\^XY-hm 

m.(D^mh^±Lxmm^^m^ti^m'iiimmRzf'^0 

to 0 1 6] 



(4) 1 0- 1 2 5 9 1 3 

6 

10 xmf:^n. z(Dmm±\ziy^)^-( v^ti^m&^ixtsi^'^zt. 
t-^. ^mMms.v^yvy.9<D^m,^mmz-^\^x. 

•tr^y vm^^mmo)m.mm\z^'^xmu'^nfzmmMWi 

[0 0 18] ^ ^t::. h ^>i>y.9<Df- hm@ 

m.mmhm-fmm(D^xm&^^^zh\z^':>x. m 
-f. x>\^x\t¥-Ym.mLm<D'^imikm^m^z^t^-^ 
to 0 1 9] i^^m\z%f^^^mp^mwo)mik-^mx 

X. ^m^mtm-kmm.^Wtmj:^^m,^^m±\z^n^ 
fi^^mzm^-^^h^mw^mmom^it^mxi^^x. 

30 ^m.mm.WL(Dmmi5\p\\zY^'^xM.^h'^a)-^(D{&m& 

CO 0 2 0] 

40 ti>. 

[002 1] m 1 mmmm 

eay-hm®, 7a. 7bttnS^$ie 
K't'^-^V, 9 a. 9 b(S^n-^nnM'F«i6<fe;ei^tt;|!?S<j 
5<? •So 
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[0 0 2 2] ^mmMm(Dmms.h^>i^:7.9 i -eti, 

(^t-r 8) ^ F^ft^4 ^tr^ 

L i B ^ ^ f r ?^ ^ $ n T V N o 
[0 0 2 3]-:^. yMTit. "toLDDmm? 

^(7)^- hm®6 ^7 K^{l:K4 ^cDK^^i^y- 
[0 0 2 4] V-Xlic^ J:^ tc+^-r K^:t-;Ut^ 

-J vmm^mm(Dm.mm \ o a, i o htm^-^n-cx^ 

h®JSft^^cZ)^j^Ml 0 a. 1 0 b J; 
-^X. y-hm@6i:7^-;uF^{LJK4i:cD^r^fe1ll 

®tr K U-r >^J^9 b;ii^?^J5g$nTV^^o Z.<Dicy^y 
K U>r >®ll^9 bti. -^n-^noLDD^ilK? a. 7b 

[0025] h^i^^SfflOi^^^l Oa. 1 

0 bfrss$nTv>/^ccv^>/- hms6a55>. ^^vy~- 

[0 0 2 6] Z.<Dmiskm(DMm^ h ^ ^ 1 ^-^v^ 

T. V-::<{|Jti. y- hm@6 h V-x^f^9 a 

U-f >M«9 b ^a)PBltr-9-'r F^ ;4--;U8 0f|ic}: 

9 b i:-7 ^ -;!^ F^>ft:j^4 ^©PbI-c^. ^:7-tr^yhB=& 

^®;:)^ ^n^MyMy hmm.^mm(D^mm:i o 

a. 1 0 b^rJ:-^T«^$i^■CV^'5o :i ct) ct ^ 7^.c :7 -tr 
i^9 b tZoV^T. y- hmSe^^V^tiy' F^^t: 



(5) 0- 1 2 5 9 1 3 
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[0 0 2 7]7k:fo\ El 1 ^ tiiS? V - Xffl 

{-ov^T. mm^mmmx^m^ntz:ty -ti y hmmt 

[0 0 2 8] of^tr. SI 1 h =§:^J 

^J^f^LOCOS (Local Oxidation of Si 1 icon)?fe=&:ffi 
v>T-7 >f -^i- F^<l:^4^^Jf^65tr?^j5e-r^o •7^-;u 
F®<tlK4=&?^J5g-r^^3{i. mzm^Ltj:\^tK S-T/N^ 
^y Fffll^^tlK. ^<l:>'U3V|^7^d:^c[)^^LffljtK=Sr. d 

^-yt-^jaXLyvift. LOCO sie>fl:=&fT^cC-5o :infr 

[0 0 2 9] o^t3. '^^^\zm\:.Xi-^^}Vys h ^y/N^ffl 

^=i:i^*L. :i<D±.\zwmim'^^m\^xY-vmim 

5=^J5e^-r^o :mt::ctO. SI 2 t'^f J: ^ t:i. :7 >r - 
;UF^{t^4t:ictoTH^n/::ffitt^iS±;6^ y-hl^ 
ibM5rSK$n^o 

[0 0 3 0] ^^V^T^ ^J;it^CVD (Chemical Vapor D 
eposition)^^fflV>T. ^St^^^Ui^V =iyM=SrJtaL 
/c^. V =7 yj^tr p (u>) ^=^F-:/LT 

^3 J: h m\\:Ms^m'^o)^mz/^9-:^y ^ 
y- hm®6=irj^^-r^o y- hmse^ttgf^. 

K^fi^cCV>;6^ i^mmmmX\t^X^ ^ v^it-t^z. 

y- h®?>fl:K5=gr3SUT^3VN-r. ^'feCD'f ;t>'ftAcZ) 
[00 3 1] :icoy- hm8i6*5J:t/y^ ^ -yi^ F^^blK 
40 DMiS7a. 7b^?^^-r^o AftS^t^ti, ^J^f^As 

^ :^ym^^KLfzWi. ity^m.%mzmmt't 
^tz^<Dm^M^^^'^o rnt^JrO. p^x;U3^® 

tr, ^•^:^;l'?^fi?^fS3 a^g^^Tffl^-r^2-3C7)LD 
D®it7 a ^ 7 b y- h 6 trS^ LT S 

[0 0 3 2] ^O^. Ig|4tr^-r J:^tr. -e^J;if^^fl::^> 
•J =f y /c ti^^b U 3 y|^^;6^ e> J^j: -5 ^ 8 a =&^® 

\z^m.r^a ^tr. gistr^-rctdf-. j5gML7^c^8 

5^? 5o Z-Mz^-^X. UiP7.V/^9-y \ 2\z\t^ LDD 
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®it7a, 7 b(Z)^PBWfpjtr»oT<^^hgI 1 fl^L^ 

>12ti. LDDMi^Ta. 7 b CO^P^Wr^ t3» T<^^ 

[0 0 3 3] Z.CDl'i^T.h I 2^^:xi:^ tlL 

-^Jx-f^R I E (Reactive Ion Etching)^}:: J: 0 

K yfi!ltr;4--7-tr h 1 0 a. 1 

^lOa. 1 0 b^^v^Xi: bT. ^ ^y^Xm\z^ 
0. LDD®iic7a. 7 b f^tr V - X^Jgt 9 a *5 J: r/ K 

^K-(^y^m.m.^\z.'&mt^^tz}^o^Wi^m^n'^o 
[0 03 4]^ LT. 1 tr^Tctd^r. mm\zm^ l 

Acy- hmS6*5J:t/^»gife«iS9 a. 9b±t3. i^^ 
@6;i)^ftfe(7)*t*4. «^J^f^T U ^ ^ (A 1 ) ^(D 

m^x^^-i. h'mm6±\z\tt&^m.^to)tzisbo)mmm 
1 1 ti^j5g^n?:ci^o 

[0 0 3 5] ^or)^fi, #t3^^L7^cC\.>7!)^ mmmmm 

[0 0 3 6] *%^co^#^^S®ti. i^i±mmL-c^fz 

ct^tr. LDD®i^7 bC!):^ y^-fe h A. B t'j: -5 5> 

cD^®±{::. LDDmmMf^mmzT^y^y hummo) 

^^^1 0 a. 10 b;6^?^^$n. S^^TS^j^^nx 
V^-So :i(Z>/c6t>. r tD:^-7-tr'y hS^ffiCD^J^M 1 0 
a. 1 0 b:fe^t/+^>r F^ 7i--;U8?^J5g^C5^;^ttJi^y 
^y^^cT)!^. LDDM1^7 bc^:4--7-tr ^y K A. B ^ t'cC 
^^^tK :ty^t^^mXtzfzt-n^Zt:\tt;:\^\ L 
/i;5>^oT. Se3f^;6^^rp^j®t?feo/c;i£7):t:7-tr ^y h^l^OD 



(6) ^m^l 0 - 1 2 5 9 1 3 
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xve@$n>5 mmm i o a, i o b-^s^iK^ 

p^x;i.3) t:conm^z^^m{iLi)m^:itijtj: 

<. it^ib-^ra^mT&^tzh'7>i>y^9mi¥^mo&t' 

[0 0 3 7] ^/c, F. ^rz\t^ 

h^mm^'^o^^mALtzm'^xh. :ty'ty h 
tzisb. '^^m±^nr^^tzj:otj:. ^i- y ^ h mmxm 

[0 0 3 8] m2SliBjf^Xg 

*:^SE?^^ti. ±fat/c:mi^ffiJg|gt::*3Ct^fStefffih 

^m^i^^'B'XDmm^m^zm^^tzm^ 

xmmLtznm&hyyi^:^9 i ^m^x\^^o 
[0 0 3 9] *ii5EjF^g|Tfi, y ^ 'J r u>r ^«fie-r '5 

rmcv^mmi 0 ctK ^^zmmLtzmm\Bi^mx^m 
EEh^yi^y.^ i(D:^y'ty hmm^mmo)t&mmi o 
a. iohh:mcmm(Dmxm^^fvx\^^o M^f^m 
iz^ mimmm^o)mmMmiz:^\^xmmir^t. ms 

XY- vmmeisJiZfLDDmm? a. 7 b ^m^L^ 

'D^^zm4xmssi^}S.m'r^^x^z\t^ mio^^v 
30 v^yi^%9a)^f-vm.mt,^m^m^(D^m^mz 

^m^hmzms 2,xmf:>n^o -^lt. igi5cDUi^x 

El7^r:fev^-r. mmm^mo)^^ F^:t-;^8-^^y-tr 

^y h^^fflO^j^JKl 0 a. lObhim^tr, ;^ ^ U r 
1 ^SE?^SIi:|WI#t3. ^2ZIfilSSfi!l©l^«6ffi®i^9 a. 9 

[0 0 4 0] :^mmmm(D^m'ii^mm.i>zj:n{i^ mmm 
Mioa. lobomnm^z^ y-hmmBTb^^^x-^ 

5^? ^t-^:ii:;J)^"e^§o 
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[0 04 1] 

• h^\y-(>mmm<Dh'y>i^7.^mrf^0'^i\:^'^i^^z 
mEE^&y^^^zttj:<^m^mm±\z]^}&r^ 

Tt^o ^^\z^ mm&v '^yi^::<9Uk^(Dm7.i>tM^ 
[0 0 4 2] iaJi±j;o. ^^^miz^-^r. Mm&h^y 

m 1 ] :^^m<Dm i mmmm^zmio:h^mi^mmo)^ 
[02] mi(Dmm&h^yi^:x9(Dm^&Mmz:^^^ 

^ o 



1 




(7) 0- 1 25 9 1 3 

12 

[EI4] gI3t3jgg<. ^K«=Sr^-riffiBS»fHE!-e*^o 

imii :$i^mo)m2nmmm^z^io^^m^&;< ^) 

[0 8] «e*cD**#^et3-ov^T. mmzh^yi^^^ 
^ (mm (b) ) (D-m^. fi'^oo h ^y^^^x^ (mm 
10 (a) ) titmLxmrmmmmmxh^o 

[09] (a) - (d) ti. 08 (b) c^iSBffiMOS 
F ET(Dmit^^^O)—^^m^ fiJ LT^f «BS^®0T 

[mi 01 EI8 (b) Oi^WKMOS FETWSjf^'t'© 

mi 11 ma (b) oi^wEMos FETc-y-u-y-'f 

-hm®, 7a. 7 b"-LDD«« ((g^tS^jr'F^ifit/® 
m.) , 8•■•^^-^' K-t^^-^W (fills , 8a -- 
9a --V->^®i^ (i^iSiS'i^MfeM^) , 9b- 

h'u-i ymm (mm^t!:^m<^mm) . loa. lOb 



5 




(8) 



i^M^ 1 0- 1 2 59 1 




(9) 



0- 1 2 5 9 1 3 
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7 n y h y 



(51) Int. CI. ^ msm^ FI 

H 0 1 L 29/788 
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